*The use of trade and company names is for descriptive purposes only and does not imply endorsement by the U.S. Geological Survey.
Sample Preparation
Three digestion methods are described to cover the wide range of sample materials. The digestion for total Se in rocks and soils (Crock and Lichte 1982) is described below.
Method A.
The digestion method for rocks and soils high in organic carbon content (over 5$ approximately) is as follows:
1. Weigh 1.000 g of -80 mesh material into a 250-ml Erlenmeyer flask.
Slowly add 20 mL of 16F nitric acid, 10 mL of 18F sulfuric acid, and 5 mL of 12F perchloric acid. All acids are of the "Suitable-For-MercuryDetermination" grade. Add several boiling chips.
2.
Cover with a watch glass and place on a steam bath overnight.
3.
Place the flask on a hotplate and keep covered with a watch glass for thefirst 2 h of the digestion. Slowly (taking at least 6 h) raise the temperature of the sample until dense, white fumes of sulfuric acid begin to evolve and continue heating for at least 20 min, but not to dryness.
4.
Remove from hotplate and cool. Add 10 mL 12F hydrochloric acid, transfer to a 100-mL volumetric flask, and bring to volume with deionized water.
Method B.
The digestion method for rocks and soils low in organic carbon content (less than 5% approximately) or high in silica is as follows:
1. Weigh 1.000 g of -100 mesh material into a teflon 100-mL beaker. Add 10 mL of 16F nitric acid, cover with a teflon lid, and heat on a steam bath for one hour. Remove lid and evaporate to dryness.
2.
Cool and add 10mL 16F nitric acid, 12 mL of 18F sulfuric acid, 5 mL 12F perchloric acid, and 10 mL of 48$ hydrofluoric acid. Cover with a teflon lid and heat on a steam bath for 2 h. Remove the lids and heat until the hydrofluoric acid has evaporated.
3.
Place on hotplate and slowly heat the solution until dense, white fumes of sulfuric acid begin to evolve. Continue heating for at least 20 rain, but not to dryness.
4.
Treat the solution as in step 4 of the previous procedure.
The digestion of plants for total Se is more tedious than soils or rocks due to the large amount of organic matter that must be destroyed. The addition of hydrogen peroxide is used to destroy the organic matter.
Method C.
The digestion method for plants is as follows:
1. Weigh 2.000 g of the dry, raw plant material previously ground in a Wiley mill to -80 mesh into a 250-mL glass Erlenmeyer flask. Add 20 mL 16F nitric acid and swirl the contents to mix.
2.
Cover the flask with a watch glass or refluxing claw (available from G.
Frederick Smith, Columbus, Ohio) and heat gently on a hotplate preset at 100° C. Allow the brown nitric fumes to escape before adding dropwise 30/6 hydrogen peroxide until a clear solution is attained. Usually 10 mL hydrogen peroxide is sufficient to destroy the organic material.
3.
Cool the solution and remove the watch glass or claw head. Add 1 mL 18F sulfuric acid and slowly evaporate to dense, white fumes of sulfuric acid.
4.
Cool and add 20 mL of 6F hydrochloric acid. Cover with a watch glass and heat on a steam table for one hour. Interference studies on selenium hydride have been published by Thompson, et al. (1978) , and Pierce and Brown (1977) . Elements previously found to interfere by other researchers were investigated using our method by testing their effect on a 0.05 ug mL~1 Se solution. Table 3 lists the elements tested. Table 4 lists those elements that were found to have significant effects on the Se signal. Only signal depressions were observed.
The analysis of total Se in geologic materials, soils and plants, As, Sb, Cu, Sn and Ni are commonly encountered in concentrations that potentially could interfere significantly. Therefore, the use of a standard-additions procedure is recommended for the routine selenium hydride analysis. The assumption of the standard-additions procedure is that the effect of the interference is the same for the spiked sample as is for the unspiked sample.
The final parameter in the optimization of the procedure was to test the three listed digestions for total Se recovery. Each digestion procedure was tested for Se recovery of five digested 0.05 ug mL Se aqueous solutions and five spiked geologic or plant standards.
There was 99-100/6 recovery of the Se in both the digested Se aqueous solutions and the spiked andesite rock standard using the digestion method for rocks and soils low in organic carbon and or high in silicon. The recovery for the digested Se aqueous solutions and the spiked coal standard range from 98-1 00% using the digestion for rocks and soils high in organic carbon. The digestion method for plant material gave 99-1 00% recovery of the aqueous solutions and spiked orchard leaves standard.
Detection Limits, Precision and Accuracy
With the instrument and manifold setup as outlined in table 1 and figure   3 , typical strip chart recorder tracings are shown in figure 4. An instrumental detection limit of 0.000 1 yg mL that was determined using a signal to noise ratio of two as the lower limit. The practical detection limit depends on the degree of contamination from reagents. Contamination is minimized by using acids of the "Suitable-For-Mercury-Determination" grade, however, the unavoidable Se blank from the sulfuric acid determines the limit of detection. The detection limit as determined by two times the standard deviation of blanks carried through the entire analytical procedure, using digestion methods A and B was 0.001 yg mL . The detection limit determined in the same manner as before except using the plant digestion method was 0.0004 yg mL~1 . The plant digestion detection is lower because less sulfuric acid is used.
An estimate of precision was based on analyzing National Bureau of Standards coal 1635 ten times. The relative standard deviation was 2.6/6. An indication of the accuracy of the proposed method is given in table 5. The results show good agreement when compared to the literature values. Table 6 is also included to compare the proposed method results with those from a fluorometric method (Ward, 1975) . 2) National Bureau of Standards certified value.
3) Erzinger and Purchelt (1980). a. Mean of 3 samples analyzed 2 times 
